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IMPAIRMENTS AND ACTIVITY LIMITATIONS IN PEOPLE WITH
FEMOROACETABULAR IMPINGEMENT: A SYSTEMATIC REVIEW
L. Morrison y, F. Dobson y, K. Bennell y, T. Wrigley y, P. Hodges z,
R. Hinman y. y The Univ. of Melbourne, Melbourne, Australia; z The Univ. of
Queensland, Brisbane, AustraliaPurpose: Femoroacetabular impingement (FAI) is a common condition
that can causehip and/orgroinpain inyoung active adults, plus give rise to
stiffness,muscleweakness, reducedphysical function and lower qualityof
life. It has also been proposed as a risk factor for early onset of hip
osteoarthritis. This impingement is due either to abnormalities in the
morphology of the femoral head (cam impingement) or excessive ace-
tabular coverage of the femoral head (pincer impingement) or in some
cases, a combination of the two. Typically, impingement occurs with the
combinedmovements of hip ﬂexion, adduction and internal rotation. The
development of rehabilitation strategies hinges on an in-depth under-
standing of the musculoskeletal impairments (e.g., hip joint bio-
mechanics, kinetics, neuromuscular activity, strength, range of motion)
and activity limitations associated with FAI. Knowledge of these impair-
ments and activity limitations will also lend itself to assessing the effec-
tiveness of surgical intervention as a means to restore normal
musculoskeletal function. The purpose of this studywas to systematically
appraise the available literature with the aim of establishing (i) whether
people with symptomatic FAI demonstrate performance-based impair-
ments and/or activity limitations compared to peoplewithout; and (ii) the
effect of treatment on these impairments and/or activity limitations.
Methods: Four electronic databases (Pubmed, CINAHL, SportDISCUS,
and Cochrane Library) were searched until the third week of June 2013.
Key search terms and synonyms were combined using database-spe-
ciﬁc truncation terms into three main ﬁlters. Eligibility was assessed by
two independent reviewers with disagreements resolved by consensus
or a third reviewer when required. After removal of duplicates from the
initial yield, titles and abstracts were assessed and full texts were
obtained for ﬁnal eligibility screening. Studies were included if: the
population had symptomatic FAI diagnosed by clinical and imaging
features; the comparisonwas either healthy controls, the asymptomatic
contralateral limb of participants with symptomatic FAI, or the study
group post-intervention; and the reported outcomes included a
measure of impairment and/or activity limitation. Methodological
quality was assessed using the Newcastle-Ottawa Scale.
Results: Fifteen studies fulﬁlled the eligibility criteria. Ten used a cross-
sectional design and ﬁve used an observational within-subjects study
design with the FAI group evaluated pre- and post-intervention (3/5 also
included a control group for comparison). Sample sizes varied between
10-37 participants. Seven of the 15 studies included participants with
only cam type FAI, while the remainder included all FAI types. All studies
utilized x-rays for radiographic diagnosis. The mean age of participants
ranged from 24.7 years to 35.5 years across all cohorts. Only two studies
had more female than male participants (64%, 60%). Outcome measures
included range of motion (ROM) –measured via CT, 3-D motion analysis
during gait, squatting, stair climbing; muscle strength, fatigue, neuro-
muscular activity. The only activity limitation evaluated was squatting
ability. The most commonly reported impairment found was decreased
range of motion (ROM) in positions of hip impingement. Other impair-
ments included altered sagittal and frontal plane hip ROM during gait,
altered sagittal plane hip ROM during stair climbing, decreased strength
of hip adductors and ﬂexors, and reduced activity of the tensor fasciae
latae. Effects of surgery on impairments are conﬂicting but suggest
improved hip ROM during gait, but not during stair climbing. Squatting
depth in people with FAI is improved following surgical intervention.
Conclusions: People with symptomatic FAI demonstrate performance-
based impairments and activity limitations. Surgical intervention may
restore some deﬁciencies, but not all. Results reported are inconsistent
and limited due to the paucity of studies in this area. Further studies of
impairment and activity limitation prior to surgical intervention are
needed to characterize the range of impairments in individuals with
FAI. Understanding these potential deﬁciencies is necessary to inform
appropriate rehabilitation programs, and to examine if these are a
viable alternative to surgical intervention.
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EFFECT OF VARUS GAIT ON ANTERIOR CRUCIATE LIGAMENT: TO
CLARIFY MECHANISM OF PATHOGENESIS OF KNEE OSTEOARTHRITIS
Y. Ishikawa, Q. An, J. Nakagawa, H. Oka, A. Yamashita, H. Asama. The
Univ. of Tokyo, Tokyo, Japan
A. Purpose: Knee osteoarthritis (OA) is one of the major health issues
causing chronic disability. In clinical research, the instability of a knee joint
results in both the joint structure changes and gait disorder. However the
mechanism of pathogenesis of knee OA is unclear. Therefore we design a
new hypothesis to explain mechanism of knee OA with quantitative
